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1. INTRODUCTION

This report is a result of the efforts undertaken for Task 6 of the Orange County
Intelligent Vehicle-Highway Systems (IVHS) Study, the development of an Action Plan for
implementation of the Orange County IVHS Master Plan. The Master Plan, as presented in Task
4 of this study, calls for the development of an estimated $601 million countywide program.

Based upon technology and construction constraints, JHK & Associates estimates a
significant portion of the County program is achievable within aten year time period. However,
areview of both funding availability and the logistics of coordinating sizable, multijurisdictional
projects, indicates that ten years is an improbable time frame for implementation of the entire
program. The “ Action Plan for Deployment of 1IVHS in Orange County” reviews funding
opportunities, together with countywide priorities in terms of technologica needs, to develop an
implementation strategy for IVHS within the County.

The Action Plan consists of these introductory remarks and three succeeding sections as

follows:

Section 2, Funding Availability, looks at the specific funding levels anticipated
to be available from various sources over the next severa years.

Section 3, Priority of Programs, identifies the staging of the programs developed
in the IVHS Master Plan and prioritizes the programs for implementation

purposes

Section 4, Implementation, providesan Action Plan for the implementation of the
IVHS Master Plan programs based upon anticipated availability of funding.

Appendix A contains a detailed summary of prioritized programs and
implementation sites, along with related costs recommended responsibilitiesfor
implementation.

Complementing this Action Plan will be a Final Report which incorporates the
recommendations of the Technical Memorandums produced during the multiple phases of the
Orange County 1VHS Study. Together, the Action Plan and Final Report will serve asthe
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documents to guide development of IVHS in Orange County over the next twenty years.
However it isintended that these documents serve only as guides, as both future technol ogical
and funding developments may suggest future modifications to these recommendations.
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2. FUNDING AVAILABILITY

Section 2 presents the specific funding levels anticipated to be available from various
sources over the next severa years. While the availability of fundsis significant in terms of the
total annual dollar figure, the source of these fundsis also of primary significance, as the funding

source may determine;

what type of project the funds may be alocated towards (e.g., air quality
attainment versus vehicle control technology development)

. what phase of the projects may be funded (e.g., concept design,
construction, operations)

- what projects the funding may be used for as matching funds (e.g.,
regional or state funds can be used to match federal funds)

- the state of readiness a project must be in to obtain the available funds
2.1 PUBLIC FUNDING OF IVHS IMPROVEMENTS

Implementation of the IVHS action plan is dependent upon available funding. The Task 5
Technical Memorandum discussed potential sources for funding the IVHS program. This section
of the Action Plan identifies “order-of-magnitude” funding amounts which would be needed to
fund the IVHS Program. The funding sources and amounts identified herein can be viewed as
apreliminary strategy for securing the required funding for implementation of IVHS over the
next two decades. As with any transportation improvement, IVHS will necessarily compete with
other projects for limited transportation sources. Decisions regarding the allocation of monies
rest with various funding agencies, and in particular, will be dependent, to a large extent, upon
policy decisions to be made by the OCTA, Caltrans and local agencies. Therefore, the plan that
follows is merely a suggested starting point from which to base future funding decisions.
Formulation of acomprehensive financial plan for IVHSwill be required once an implementation
commitment is made. As project estimates and timelines are adjusted, financial strategieswill
aso require modification. Thisis especialy true since many sate and federal fund sources cannot
be projected beyond 5-6 years time.
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The total estimated capital cost of the program (excluding AVCS components) is
$512,734,000. Exhibit 2.1 contains the anticipated capital needs for each IVHS component along
with the approximated expenditure timeframe. In the short term (2 years), it is anticipated that
approximately $6 million is needed to fund early implementation components of the IVHS Most
of the program, from a technological standpoint, can be implemented within a 5-10 year
timeframe. More advanced components such AVCS, are targeted for implementation in a 20 year
timeframe, and, therefore, have been excluded from this funding evaluation.

In addition, engineering costs associated with the IVHS Program components will add
$87,897,000 to the IVHS program, bringing the total program development cost to $600,031,000.
Annua maintenance cost for the fully implemented IVHS is estimated at $50,562,000. A
summary of the engineering and annual maintenance costs associated with each 1IVHS component
is presented in Exhibit 2.2.

2.1.1 - Guiding Principles and Assumptions

In pursuing IVHS program funding, several guiding principleswill be applicable:

Implementation of IVHS will require significant coordination between
jurisdictions. This same principle of cooperation will apply to securing and
dedicating funding for the IVHS program. For example, cooperative funding
strategies will likely need to be identified at the Growth Management Association
(GMA) level.

Dedicating funding to the implementation of IVHS may reduce, or at |east delay
funding for other transportation improvements. Therefore, the Steering Committee
will need to work toward an inter-agency consensus regarding the dedication of
competitive fund sourcesto IVHS.

Project applications will need to be strategically structured to define self-contained
buildable components of the IVHS. Moreover, self-contained buildable
components will need to be defined in relation to multiple-fund sources where
matching moniesare required.

2. Funding Availability 2-2
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EXHIBIT 2.1

IVHS CAPITAL COST SUMMARY

2,5and 10 YEAR TIMEFRAMES
(1993 Doallars - 000s)

CAPITAL Timeframes
COSTS 0-2yr 0-5yr 0-10yr
UTIP $3,356 $3,465 $105
Intertie $13,083
FMIS $12,863
AMIS $1,050 $7,875 $28,455
Invision $252 $201,075
AVL $2,016
F-Instr. $40,449
A-Instr. $74,844
TOC/TMCs $7,455 $17,325
Expert $15,750
EPS $263
RIC $158 $36,750
Adapt $22,607
Ramps $10,710
Int/Meter $735
Smart/Bus $1,575 $6,374 $3,359
Interride $630
RITA $158
TOTALS $5,981 $201,921 $304,835
2-3
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EXHIBIT 2.2

IVHS ENGINEERING AND MAINTENANCE COSTS
(1993 Dollars - 000s)

PROGRAM ENGINEERING ANNUAL
MAINTENANCE*
UTIP $1,187 $660
Intertie $2,243 $1,246
Pub.Info. N/A $40
FMIS $2,205 $1,225
AMIS $6,408 $3,560
Invision $34,513 $19,174
AVL $346 $192
F-Instr. $6,934 $3,852
A-Instr. $12,830 $7,128
Det.Maint. N/A $200
TOC/TMCs $4,248 $2,360
Support N/A $370
Expert $2,700 $1,500
EPS $45 $25
RIC $6,327 $4,635
Adapt $3,875 $2,153
Ramps $1,836 $1,020
Int/Meter $126 $70
Smart/Bus $1,938 $1077
Interride $108 $60
RITA $27 $15
TOTALS $87,896 $50,562*

* Based on full-build for programs as listed.
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Funding schemes will need to follow the logical development order of IVHS
components. Therefore, close coordination between system development planning
and financia planning will be imperative.

Because the IVHS is multi-jurisdictional by nature, overall program
implementation and funding oversight by OCTA will be indispensable. OCTA-
sponsored calls-for-projects will need to reflect IVHS implementation objectives.

As currently envisioned, IVHS implementation will require the dedication of
approximately $600 million over the next 10 years. Sole dependence on existing,
limited revenue sourcesislikely to delay implementation or require areduction
in the scope of the system. If IVHS implementation is to be achieved within a 10
year period, then new dedicated revenue sources will be required.

IVHS is an ambitious program in terms of costs, project phasing and multi-jurisdictional
involvement. Success will ultimately be determined by the level of consensus and cooperation
among the local, state and federal agencies in pursuing program funding.

In structuring the funding component of the action plan, several assumptions were made:

Measure M monies would provide primary funding over the next two yearsto
“kick-start” the IVHS program.

Measure M will play a significant funding role in implementing IVHS over the
next 5-10 years. The funding component of the action plan assumes
approximately $12 million per year will be applied tolVHS projects.

Federal sources for IVHS will be aggressively pursued through the remainder of
the federal ISTEA period.

Use of State TSM funds for MIS program implementation should primarily focus
on state facilities and local facilities included in Smart Corridors. Thus,
implementation of the Orange County IVHS is not in competition with state
funding objectives. Rather, the focus of the IVHS use of TSM funds is on
implementing the portion of the countywide system which most directly affects
the state.

A significant portion of the $18.7 million in TSM funds to be programmed in
District 12 will be dedicated to the implementation of IVHS projects.

State TSM or FCR funds will be used to leverage and match federal CMAQ or
STP funds.

2. Funding Availability 2-5
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Local Cities will become financial partners by dedicating a portion of state
tumback funding (Local Prop 111 subventions or other municipal funds) to
implementing local elements of the IVHS Loca cities will use these funds to
leverage Measure M, state or federal funds to implement IVHS components in

their jurisdictions.

Transit-related components of 1VHS will be funded with existing transit sources
as part of the development of Orange County’ s transit system

State rideshare funds will be sought and applied to the INTER-RIDE component
of MIS. Other potentially available rideshare fund sources will be pursued to
advance Orange County ridesharing into the 21st century.

SLTPP funds will be sought to construct “ready” projects. Because Orange

County has already received 23% of the amount of funds alocated statewide,
these funds may not be as available to Orange County as in the past.

2.1.2 - Funding Components

In terms of program implementation, it is assumed that most of the $7.2 million required
over the next two years will be funded through various Measure M programs. Based on available
technologies, most program components could be implemented within 10 years. If thistimeframe
was followed, approximately $50 million per year in funding would be required over the next 10
years for capital costs aone. Thisis a significant amount to fund from existing revenue sources.
For comparison purposes, Measure M generates approximately $27.5 million per year for
expenditures in the Streets and Roads program categories. This fiscal year, Orange County
received $7.3 millionin state TSM funding and approximately $13.5 million and $19.8 million
per year in CMAQ and STP funds, respectively. Taken together, these key source generated only
$56 million for thisyear.

Thus, there is a significant funding shortfall for implementing the project within a 10 year
timeframe, unless new funding is identified or aggressive pursuit of federal IVHS fundsis
initiated.

Exhibit 2.3 contains a suggested funding allocation plan from which to begin formulating
afinancia plan for implementation of IVHS. The table identifies potential funding sources for
each IVHS program component. Basic assumption regarding the mixture of funding sources are
aso delineated. The figures are based only on the capital cost of the program and exclude funds

2. Funding Availability 2-6



EXHIBIT 2.3

IVHS CAPITAL FUNDING
(1993 Dollars - 000s)

M RegFee Local TEM FCR ELTPP Rides CMAQ STP IVHS Gec. 9 Private ] TOTALS ASSUMPTIONS
UTIP $8,034 $962 $6,928 Assumes M 2yr start-up w/ 25% local match
thereafter
Intertie $5,887 $1,308 $5,088 $13,083 Assumes 10% Reg. Fees, then 50/50 WFCR
FMIS $6,431 $6,432 $12,883 50/50 TBM and CMAQ funds
AMIS $16,890 $3,738 $37,380 SO/10/40/M/Local Citios/TSM
tnvigion $14,952 $161,062 $20,265 $201,327 Federal IVHS funds with 10% state, 10% private
match funds
AVL $403 $1,613 $2,016 Assumes targst IVHS funds with M match not T6M
F-Inatr, $20,224 $20,225 $40,449 50/50 TSM and CMAQ funds
A-Ingtr, $56,133 $7484 $11,227 $74,844 75/10/15 MfLocal Citiea/TEM
TOC/TMCe $4,956 $10,824 $24,780 Assumes target federal STP funds with 20% state
match
Expert $5,670 $12,260 $16,750 Assumaes target federal IVHS funds with 20% state
match funds
EPS $263 $263 Local funds
RIC $19,008 $17,900 $36,008 M funding for Initial Implementation, then 50/50
M/TEM
Adapt $7,535 $7,535 $7.537 $22,607 33/33/34 MFCR/STP funds
Ramps $5,355 $5,356 $10,710 50/50 FCR/STP funds
IntMeter $735 $735 Local tunds
SmarvBus $2,827 $8,480 $11,307 Assumes early M transit funds, then federal transit
funds
Interride $620 $630 Assumes state rideshare funding
RITA $168 $168 Federal IVHS funding
TOTALS $117,515 $1,308 $12114 $63,460 $23,143 $7.,535 $630 $26,657 332,718 $174,935 $8,480 $20,265 " $512,736
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for system engineering. For thisanalysis, it is assumed that funding of engineering costs will
for the most part follow funding schemes for the capital costs’  The funding allocation also
excludes maintenance costs.

The capital funding allocations contained in Exhibit 2.3 target fund sources based on
genera eligibility criteriaand I'VHS program component characteristics. It must be reiterated that
the figures contained within the table do not represent specific funding recommendations. Rather,
they provide an embarking point for preparation of a comprehensive financial plan.

2.1.3 - Implications

Several implications can be drawn from the funding evaluation. They are discussed
below:

2.1.3.1 - Measure M

OCTA iscurrently reviewing the incorporation of IVHS as an eligible category within the
Signal Improvement program for the next call-for-projects. Measure M isalogical “fast-track”
source for funds for theinitial years of IVHS implementation. A more critical implication is the
need to determine the extent that Measure M will fund 1VHS implementation over the program’s
life. Asthe IVHS program is only now being defined, there are no designated criteria for
funding IVHS-type projects within the Measure M programs. If IVHS is to be adopted as a
countywide strategy, then a thorough assessment of the role that this source will play is needed
immediately. This assessment should address the amount of Measure M funding to be dedicated
to the program along with the role the funds will play vis-a-vis other potentia fund sources,
especially relative to state and local financial participation.

As indicated in the suggested funding allocation, IVHS implementation would require a
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Measure M program eligibility criteria. Moreover, the use of Measure M funds can be reduced
as other fund sources as aggressively tapped.

2.1.3.2 - L ocal Financial Participation

The funding allocation assumes that local cities, the County of Orange and the State will
participate in funding and maintaining localized elements of IVHS Without this partnership
spirit, delay of the program will be inevitable. Implicit in this assumption is that these agencies
will adopt complementary policies for spending local monies on IVHStechnology.

2.1.3.3 - Vehicle Registration Fees

AB 2766 added an additional $4.00 to vehicle registration fees. Thirty-percent of the
revenues generated are returned to local governments. An additional 30% is allocated to a
regiona "discretionary” fund. The allocation plan targets amodest $1.3 million of these funds
to finance a portion of the Intertie component. Registration fees subvented to local governments
could be applied to IVHS by the recipient local government to support the identified local
participation.

2.1.3.4 - State TSM and FCR Funds

The funding allocation targets significant amounts of TSM and FCR monies. |n order to
meet or exceed these targets, consensus over the IVHS program must be reached with Caltrans
and regional authorities regarding the application of these funds to this purpose. More
importantly, it will be critical that as much TSM funds be directed to implementation of IVHS
freeway-related elements as possible. Roughly $8.4 million per year of TSM and $3 million of
FCR funds are assumed to be diverted to IVHS purposes.

2.1.3.5 - State Rideshare Funds

OCTA receives state rideshare monies to fund its Commute Services program. This
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program consists largely of employer outreach to encourage ridesharing and the devel opment and
maintenance of a countywide ridesharer database. The [nterride component of 1VHS seeks to
advance the technology associated with this existing program. Therefore, the funding allocation

assumes that a portion of the existing state funds will be applied to the development of [nterride.
Thiswill require negotiation with the state to includeIVHS | nterride devel opment in the annual
work programs submitted by OCTA to the state for funding purposes.

2.1.3.6 - CMAQ and STP Funds

The funding allocation assumes that a significant portion of future CMAQ and STP funds
flowing to Orange County will be dedicated to IVHS implementation. $2.7 and $3.3 million in
CMAQ and STP funds, respectively, are proposed for the program.

2.1.3.7 - IVHS Act Funds

The suggested alocation plan relies on a high level of 1VHS funding over the next 10
years. Specificaly, thisfund source is identified as the key source for the INVISION component.
As over the next 6 years, approximately $600 million is available on a national basis. Most of
the amount needed for implementation of Orange County’s IVHS is required 5 to 10 years from
now. Thistime period lies outside the ISTEA timeframe. Therefore, two assumptions are made
specific to this funding source. Thefirst isthat Orange County will aggressively pursue IVHS
funding over the next 5 years and, if successful, will accelerate the implementation of the
additional program components The second isthat a similar funding program will be included
in the next federal surface transportation act.

It also important to note that pursuit of this source must be closely coordinated at the state
and district levels of Caltrans as Caltrans has initiated several projects under this funding

program.

2.1.3.8 - Transit Funds

The dlocation plan also assumes that a portion of existing Section 9 federal transit

2. Funding Availability 2-10
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funding will be diverted to IVHS transit components. Additionally, the suggested allocation plan
assumes that Measure M transit funds will be applied early in the IVHS program to fund the first
two years of the Smart Bus component

2.1.4 - Annual Operations and Maintenance Costs

When fully implemented, the IVHS Network will cost approximately $51 million per year
to operate and maintain. This cost has not been specifically allocated to named funding sources.
However, severa sources are structured so that they may provide operations and maintenance
funding. These include State TSM funds, and Federal STP and National Highway System (NHS)
funds. While these funds are able to be allocated to operations and maintenance, they have not
been traditionally allocated for these purposes, largely because operations and maintenance
alocations shrink the pot of monies available to other programs/phases.

The estimate of maintenance costs for the County’s IVHS program highlights the need
for an alocation of moniesfor the operation and maintenance of emerging intelligent vehicles
and highways. Therefore, alocation of operation and maintenance funding should be pursued
by the County and local agencies through Federal and State funding sources such as those
identified. Additionally, the Federal, State, and Regional funding agencies need it impressed
upon them that operations and maintenance of IVHS is beyond the current capabilities of local
agencies and new funding sources must be identified.

At the same time, it is realized that some maintenance funding will need to be made
available from the agency who hasjurisdiction over a particular roadway/area. Thus maintenance
of IVHS components will also be folded into State operating budgets and, to some extent, the
local cities' budgets as well.

Clearly, the full development of IVHS has serious financia implications for al participant
agencies. Although this level of maintenance cost will accrue over time as the system becomes
fully operationa, this issue must be addressed at the onset of the programs implementation with
an aim to identify ongoing sources of maintenance funding.

2. Funding Availability 2-11
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2.1.5 - Summary

Financing the implementation of the IVHS Program poses a significant financia challenge
to Orange County. As can be seen from the suggested Capital Funding allocation, alarge variety
of funding sources will have to be tapped if IVHS is to become a reality for Orange County.
The overal program, athough significant in dollar terms, represents a small portion of the total
transportation investment in Orange County. Nevertheless, funding of the IVHS will require a
countywide consensus to systematically apply limited existing resources to the program.
Moreover, it will require a partnership between Orange County agencies and Caltrans to pursue
mutudly agreed project which work toward implementation of the overall system. Lastly,
because of the diversity of likely funding source and complexity interjurisdictional issues,
financing of the IVHS will require the leadership of the OCTA to direct acomprehensive, long-
term financia strategy for the program’s implementation.

2.2 PRIVATE SECTOR/PUBLIC-PRIVATE PARTNERSHIPS

In addition, opportunities are available to increase the desirability of the County defined
IVHS programs to potential funding sources and also promote the involvement of private sector
firmsin funding the programs. A number of firms, both local and national, have expressed an
interest in participating in IVHS projects and financially supporting the project through
contributions of goods or services. Some of those fii which have expressed the interest or

ability to contribute financially to local projects include:

Hughes Aircraft Company
Odetics, Inc.

Rockwell International Corp.
Westinghouse Electric Corp.

Many other potential private partners can be identified by their demonstrated interest in
IVHS through attendance at IVHS related conferences such as those sponsored by IVHS
America, ITE, and Transportation Research Hoard. A brief review of IVHS America's 1993
Annua Meeting pi-e-registered attendees identified such potential private partners as.
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American Telephone & Telegraph
Detector Systems

Digital Equipment Corporation
Ford Motor Company

Jet Propulsion Laboratory
Motorola

Siemens Automotive

Toyota Motor Corporation

[ ] ® [ ] [ ] * @ L [ J

(The above lists are not intended to be complete or signify the interest of these firms in
participating in the development of the Orange County IVHS Master Plan These are merely
examples of firms which may be interested in participating in the County programs.)

It is recommended that the IVHS Steering Committee direct the OCTA-IVHS
Administration Staff in the identification and solicitation of private sector involvement in
deployment of the IVHS Master Plan.

2. Funding Availability 2-13
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3. PRIORITY OF PROGRAMS

3.1 INTRODUCTION

Section 3 presents the priority and recommended staging of the projects developed in the
[VHSMaster Plan for implementation purposes. The program areas and their associated projects

are as follows:

1) Traveler Information

Universal Traveler Information Program (UTIP)

Interagency Transportation Information Exchange (INTERTIE)
Public Information Campaign

Freeway Motorist Information System

Arterial Motorist Information System

In-vehicle Information/Navigation (INVISION)

e gooe

2) Monitoring and Data Collection

a  Automatic Vehicle Location
h) Freeway Instrumentation

c) Arterial Instrumentation

d) Detector Maintenance

3 Traffic Management

TOC/TMCs

Agency Traffic Operations Support

Decision Support Systems

Emergency Priority System

Rapid Incident Clearance

Adaptive Signal Control and Signal Synchronization
Corridor Ramp Metering

Integrated Signal/Ramp Meter Control

Sy (ef=-ROARS NSRS

4) High-Occupancy Vehicles

a  Public Transit/Smart Bus
b) Interactive Rideshare (INTER-RIDE)
¢) Real-timelntermodal Travel Advisory (RITA)

3. Priority of Programs 3-1
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5) Vehicle Control System

d  Support AVCS Development

In order to assess the appropriate scheme for the implementation of the projects listed
above, the relative priorities of these projects are discussed below. First, ongoing projects,
including those which are in the operationa test stage, are discussed Then, projects are grouped
by level of priority and each are discussed as either first, second, third, or fourth level projects.
Finally, projects which have been identified as enabling projects are discussed.

3.2 ONGOING PROGRAMS/OPERATIONAL TESTS

A number of the projects which have been identified for implementation in Orange
County within the IVHS Master Plan are projects which have already been implemented to some
extent within the County and/or are operational tests are currently being planned/conducted to

evaluate the potentia for further development of these projects. They include:

Rapid Incident Clearance

Signal Synchronization

Adaptive Signal Control

Integrated Signal/Ramp Meter Control

Mobile Surveillance Systems

Emergency Priority System

Integrated Transit/Traffic Management Systems

SJ2usubdbe

The first two projects, Rapid Incident Clearance and Signal Synchronization, are well
underway within the County. Freeway service patrol is clearing incidents on portions of
Interstates 5 and 405, and State Routes 91, 57, and 55. (Some of this service is provided by the
Caltrans Orange Angels specifically to provide aid in construction areas.) Additionally, Signal
Synchronization is a project area which has been supported by the County over a number of
years through the OCUTT (Orange County Unified Transportation Trust) and Measure M
programs. Through these programs, numerous traffic signal controllers and communications have

been upgraded, and signal timings have been developed and implemented, for both regionally and
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locally significant roadways.

Itis recommended that these projects be continued at their present/historical levels at a
minimum, and be considered asfirst level priority projects. Through evaluation of these ongoing
projects, expansion of the projects (geographically or in terms of resources) should be considered
and implemented at the appropriate time.

The remaining five projects have all been identified for operational testing. Projects 3,
4, and 5, Adaptive Signa Control, Integrated Signal/Ramp Meter Control, and Mobile
Surveillance Systems, were selected by the Federal Highway Adminigtration (FHWA) in 1993
as national tests.  The remaining two projects, Emergency Priority System and Integrated
Trangt/Traffic Management Systems, are ideal candidates for operational testing and it is
recommended that these are pursued for implementation as such.

All operational test projects will be accompanied with extensive evaluations of the
projects and their potential for application as IVHS strategies. As al of these operational test
proj ects encompass technol ogies or strategies which are in the testing stage, none of these
projects are identified asfirst level priority projects. The definition and specific prioritization
of these projects within the Orange County IVHS Master Plan beyond this discussion should be
a component of the tests' evaluations.

3.3 FIRST LEVEL PRIORITIES

Theinitia ptiorities for IVHS implementation in Orange County are discussed below.

These include:
1) Universa Traveler Information Program (UTIP)
2) Freeway Instrumentation (Smart Corridors)
3 Arterial Instrumentation (Smart Corridors)
4) Interagency Transportation Information Exchange (INTERTIE)
5) TOC
6) Public Transit/Smart Bus

As has been determined through identification of a Universal Traveler Information
Program (UTIP) to receive IVHS early deployment funds from FHWA, the transmission of

3. Priority of Programs 3-3
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travel information to the public is a County priority. The development of UTIP will provide for
an additional benefit to be derived from the data collection efforts being undertaken for traffic
management purposes, and will expose the public to some of the benefits of 1VHS development.
This priority is one which is shared on a national level asis exemplified by the writing of
Thomas D. Larson, former Federal Highway Administrator,

“We have to pay for IVHS with today’s dollars. We need benefits, now and throughout
along, evolving development period, to reinforce the value of our continuing investment
... Nobody, least of al the politicians who must appropriate the funds, is willing to wait
. . . More than ever, we must keep in mind the need for piece-by-piece benefits to
motorists, object lessons to maintain the enthusiasm for IVHS in the early days when it
is not at its full potential.”

Larson emphasized this need for early successes and public support by comparing the
development of IVHSwith the development of the interstate system,

“ Now that the interstate system is essentially complete, we may forget the many obstacles
it faced and how close it came to being canceled early inits history. . . . Highway user
revenue was too low to support construction, raising specters of deficit financing, which
had been prohibited by law for the system, or huge tax increases. San Francisco and
other urban areas quarreled over the routing of the interstate highways and the effects
they would have on the communities though which they passed.”

Therefore, the attainability of arecord of early successisacriteriafor the prioritization
of projects within Change County’ s IVHS development, as is the ability to publicize that success
and gain support from the public and political arenas.

In addition to the benefits which will be made apparent to travelers through
implementation of traveler information, there is still a need to demonstrate 1VHS benefits to
traffic engineers within the County. Therefore it isimportant to achieve early successesin the
area of traffic management. Critical to the goal of actively managing traffic, whether the need
to manage is due to recurrent or non-recurrent congestion, is the ability to monitor the
transportation network.

Thisahility can be gained on alocal level through instrumentation of the freeway and
arteria networks, and on aregional level, through the development of the Interagency
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Transportation Information Exchange (INTERTIE) program. These projects will alow for
the information exchange necessary for the operation of the six identified Smart Corridors.

Smart corridors have been identified as cost effective IVHS strategies capable of deriving
immediate benefits in congestion reduction upon implementation. Thus, the ability to implement
smart corridor strategiesis a County priority. Inaddition to the transfer of transportation network
data, the analysis of data and the analysis and coordination of traffic management responses are
essential to the operation of a smart corridor. A traffic operations or traffic management center
(TOC or TMC) provides the structure to house the people and equipment through which this
analysis and coordination is achieved. As afirst level priority, the Caltrans TOC should be
viewed as a building block necessary for the implementation of smart corridor strategies,
Additionally, the identified Smart Corridor freeway links and alternate routes are the
roadways recommended for instrumentation within this level of implementation.

The development of the Public Transit/Smart Bus Program within IVHS involvesfour
main aress.

1) Automatic Vehicle Monitoring System
Automatic Vehicle Location
Passenger Load Monitoring
Diagnostic Equipment Sensors
2) Data Collection

On-board Computers
Electronic Ticketing System

3) Information Processing

Schedule & Operations Planning Software
Computerized Database

4) Transit Operations Center

These areas have been grouped together within asingle Smart Bus project due to their
interdependence upon one another. The efficiency of a vehicle monitoring system is dependant
upon the scheduling software available to reduce the data being supplied to transit operators, and
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the scheduling software capabilities are enhanced through integration of such information as
passenger loading and vehicle maintenance needs.

All of these Smart Bus areas, including data collection, share acommon tie of dependency
upon the availability of communication paths for the transmission of information between the
transit operations center and the vehicle. This interdependency is exemplified by an ongoing
study commissioned by OCTA to identify new fixed-route radio equipment. The study
incorporates radio equipment, vehicle location technology, driver alarm, maintenance indications,
on-time performance, schedul e adherence, and schedule checking.

It is recommended that development of the Public Transit/Smart Bus Program be adopted
asafirst level priority for IVHS implementation by the County. Aswith therecommendation
that the development of the Caltrans TOC be pursued as prescribed in the Caltrans Master Plan,
it is aso recommended that the development of the Smart Bus be pursued as recommended by
the detailed study of the available hardware, software, and communication technologies.

The recommendation to pursue the development of the Smart Bus as a first level priority
recognizes that, while a Smart Bus concept design should be al encompassing, due to funding
availability, implementation of the design may be staged. Additionally, it is noted that funding
which isidentified for transit cannot support many of the other programs identified within the
master plan, while the Smart Bus project isideally suited for such funding.

3.4 SECOND LEVEL PRIORITIES

The second level of priorities for IVHS implementation within the County are identified
below. It should be recognized that greater benefits will be realized as greater portions of the
IVHS Master Plan are implemented Therefore, the concurrent implementation of multi-level
priorities, when feasible, isrecommended to accelerate IVHS devel opment.

1) Freeway Motorist Information System
2) Arterial Motorist Information System
3) Freeway Instrumentation

4) Arteria Instrumentation

5) Corridor Ramp Metering

6) TMCs
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Complementing the monitoring and surveillance capabilities attained through
instrumentation of the freeways and arterials, are freeway and arterial motorist information
systems (M1S). It is recommended that implementation of MIS technologies on the Smart
Corridor roadways be pursued as a second level priority as should both additional
instrumentation and MIS implementation for the remaining IVHS Network.

The ramp metering of the freeway network should be completed as a second level
priority project. Additionally, coordination of ramp meters with arteria traffic signals should be
pursued as indicated by the results of the operational test of this strategy.

The local agencies currently operate traffic management centers of varying degrees of
sophistication. It will be primarily the local agencies’ and GMAS' responsibilities, with technical
assistance provided through the IVHS Steering Committee and Administration Staff, to determine
the configuration of these subregiona TMCs These TMCs will be developed in conjunction
with the devel opment of the Smart Corridors, Super Streets, and the remaining IVHS Network
including locally identified roadways. Those agencies with jurisdiction over Smart Corridor
alternate arterials will have the most immediate need to devel op subregional TMCs.

35 THIRD LEVEL PROJECTS
The third level priority projects identified below consist of those projects for which the

technology exists but implementation of these projectsiseither dependant upon the devel opment
of other projects or can be enhanced through the prior development of other projects. These

include:
1) Automatic Vehicle Location (other than fixed-route buses)
2) Interactive Rideshare (INTER-RIDE)
3) In-vehicle Information/Navigation (INVISION)
4) Decision Support Systems
5) Real-time Intermodal Travel Advisory (RITA)

The first two projects, automatic vehicle location (AVL) for vehicles other than fixed-
route buses (these will be equipped with AVL under the Smart Bus project) and interactive
ride-share (INTER-RIDE), are recommended as third level projects because the prior
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development of other projects will benefit the overall design and implementation of these
projects.

The development of the Smart Bus will introduce AVL data into the County traveler
information database. With this introduction, further instrumentation of vehicleswith AVL (e.g.,
other public fleets such as police) will be able to provide added data to the overall information
on the County roadway network in addition to providing flest management capabilitiesfor the
equipped vehicles.

The interactive rideshare project is an extension of OCTA’s existing rideshare match
program. This project will increase the convenience and speed with which rideshare partners can
be matched. This project will be enhanced with the development of the countywide traveler
information system, first to customize the traveler with the process of selecting modes, routes,
and time of travel based on real-time information, and second by developing and implementing
traveler information centers through which tideshare information can be incorporated.

The remaining three projects have been recommended as third level priority projects
because their implementation is directly dependant upon the implementation of prior projects.
In-vehicle information/navigation (INVISION) will be dependant upon the instrumentation of
the County roadways in order to convey real-time network information to the vehicle.
Additionally, vehicle location capabilities will be necessary for the vehicle to which information
is being transmitted in order to convey appropriate navigation directions.

Decision support systems such as knowledge-based expert systems are also dependant
upon the data gathering capabilities of network monitoring and surveillance technologies.
Additionally, the ‘motorist information and traveler information system elements must be in place
in order to allow for the management of transportation as directed by the decision support system.

Similar to both the in-vehicle information/navigation and decision support system projects,
the implementation of a Real-time Intermodal Travel Advisory (RITA) is aso dependant upon
data gathering and information dissemination capabilities. RITA aso requires instrumentation
of public transit as prescribed through the Smart Bus project and could be implemented in
conjunction with similar location capabilities on rail cars.
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3.6 FOURTH LEVEL PROJECTS

Fourth level projects are those projects which are presently in the research and
development stage and therefore do not hold immediate benefits for the County. Only one group
of programs recommended within the IVHS Master Plan falls into this category AVCS

Development.

While Automated Vehicle Control System (AVCS) development does not hold near-term
benefits for the County, the long-term benefits are potentially great. The FHWA has a stated
interest in developing AV CS technologies, and thus an interest in funding AV CS devel opment.
Additionally, this development will require extensive research and design input and financial
contribution from the private sector. As was discussed previoudly, there are many local and
national firms which are well positioned to participate in this development.

Orange County should pursue the development of vehicle control systems in conjunction
with FHWA and private industry. This should be pursued as a research area which may involve
the development of testbeds. The IVHS infrastructure which Orange County will develop under
the higher level priority projects should place the County in an ideal position to serve as a testbed
areafor AVCS.

3.7 ENABLING PROJECTS

In addition to the interagency coordination and development of the NHS administrative
structure through the formation of the Steering Committee and Adminidration Staff, there are a
number of issues which will need to be addressed to further the successful implementation of
IVHSin the County. Thusthe following “enabling” projects have been defined:

1) Agency Traffic Operations Support
2) Public Information Campaign
3) Detector Maintenance

Agency traffic operations support will provide necessary assistance to the local agencies
in the implementation of the previously defied projects. A public information campaign will
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serve to gain public and political support for the planned projects and will increase the public’'s
awareness of trip-making decisions and discourage turbulence producing driving habits. The
detector maintenance program will ensure the quality of the information being collected through
the system.

These enabling projects will ease the implementation process and enhance the
functionality of the developed system. Thus these projects are recommended for immediate
commencement and should be sustained on a long-term basis.
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4. IMPLEMENTATION

Based upon the previous discussions of funding strategies and project prioritization, a
recommended implementation schedule was formulated and is presented in Exhibit 4.1. This
schedule provides an overview of the anticipated year of project commencement and completion.
In several cases the length of the project signifies the geographical expansion of 1IVHS elements
(e.g., roadway instrumentation) while in other cases the project length signifies further
enhancements to functioning elements (e.g., transit traveler information system).

4. Implementation 4-|



$YUIT SUQNBDIUNWIWOY) Yuniy
S[ejjeny —SuolROUNWWOYD AeMpPeOH —8[o1yeA (NOISIANI)
Aemeai{~SuUoNEoUNWIWOY AeMPEOH —BIOIUeA uoneBiaeN 18ang —uQ Jo}
leAes BigQ ainonaseyul woddng
$69}A8( 8|IUeA~U| uoneuWIOU| 8jOIYsA —U|
HVH 18Mod moT
SWO ellqow
sieze|qielL
SIND XL1IeW—(ing SIN |eualy
HVYH Jemod moT
SWO SIN Aemeal g
pejoeiu0D 10 8SNOM—U| ubredwen oju) agngd |
ETEENN)
abueyoxg
SHU SUOHEIUNWIWIOY) uonewsoju|
$10858201d 6PON [8207] uonepodsuel}
(sann) slosseooid 8poN ruoibey-—-agng AousBriauy
o|pey 1us|IS
sweisAg erq olpey
SI1 eigeliod/euosied
80eMelU| B|0JYBA—U|
leneg preog upe|ing
euoydeje | Aios|ApY Jejerel]
SYSO)M 8leAlld
SY%SOP 2207
1seopeoig ALYD
SI9AI6S UOlfeWIojU|
(diLn)
eseqeje( UORWIOM| Jejer] | weiboid
(D11) 1eue) UORRWIO| JBjEARI ] uoneulojl| Jajanel|
jesianIun
£1L0Z | 8002 €002 2002 |L00C |0002 |6661 (8661 |L661 (9661 |S66L [r661

—800¢ | —€£002 uondudsag
uonewaswaduy

SWVHOOUHd NOILVYWHO4NI HI3T13AVHL
NV1d H3LSVIN SHAI ALNNOD IDNVHO )
v 1qQiyx3g




eioe
-800e

weiboid

89UeUB)URN PeIoRIU0D 8oUEBUBUIEN JoloBle( |
SAalA
seleweD ALDD uoneuswniisu|
uojoeleq weisAs jeusuy
SAA
ALDD uoneuansu|
$1010010( WeISAS Aemoas Fl
S6|0jUeA 8l d/sies]d 81enld JOj AV
$198|4 9)IQNd J&NO 0} INY JAY

2002 [1L00Z |0002 |6661 |8661 |L661 |9661 |S661 [V661

uonejuawadul]

UoRdussog

SKNVHOOHd NOILOITTIOO VLVA ANV HNIHOLINOW

NV1d H31LSVIN SHAI ALNNOD 3DNVHO




81eMIOS

januo) Jelo
dwey/jeubig peresbelu)

luewdojereq emEmyos
sJele dwey [euoippy

pepeibdn —-— uopezuaysuAsg eubis
aJemyog [onuog enidepy

Buusley dwey Jopuiog

uonezjuoiyouAg feubis pue
jonuog jeubis eandepy

se)g uorebyiseau| Juepiooy
SU Uim

€102
— 8002

—£002

uoneawadul]

e0ejolU] jeujwe | ele( e]|qon (Oiy)

SIL Yim eoepeiu| eoueles|n
shemeel4 uo ewAhojdeq jonil mol Juaplouj prley
(sd3) waishg

peqise | uoiidwe—aid [eubls Auoud >ocm9mEM
swalsAg

sweisAs Ledx3 Joppion Lews uoddng uoistoeqg
(pe1oesuo)) woddng edeususiuep voddng
uosele|q [OUYI8] V100 suoneiadQ oyjel) Aousby

SONL
D01 suesed SOWL/00L
uonduodsag

SWYHOOHd LNIWIDVNVIN Old4Vvdl

NV1d H31SVIN SHAI ALNNOD 3DNVYHO



S11 Yyim pelesbew] esemyos

(VL) Aosinpy JeAel]
[epOULIBIU| BWN—|eaY |

SIL Yim uopeiBeyu (3aid—y3aLNDY)
weisAg euoydeje] eajorIeiy| weiboid areysopiy
eseqele( ereysepiy aAlORIgN|

145074
— 8002

8002
— €002

©002

c00c

1002 |0002 |6661 |8661 |L661 |9661 |S66L P66

uonejuswadui]

SIL Wsues)

wesAs Buneyoll ojuonoe|g

Jejue) suopelsedQ lsuel|
(‘ae ‘escueusiujew
‘sieBusssed ‘uopeooy)

Bupayuopy ejaiyeA dnewoiny

sng vewg / ysuel) algnd

uondudse(

SWVYHOOHd AOH

NV1d H3aLSVN SHAl ALNNOO 3DNVHO




yoddng asinjonnseu|

weysAg suopeiedQ SOAV

SIOAIBG UORRIIUNWWOYD

$|0QUOD) B|jUBA-U|

weawdojareq SOAY voddng

1002 (0002 |666}

uoneuswoduwy

8661 (L661 9661 |[S66) |V661

uondudsaq

SNVYHOD0UHd W3L1SAS TOHINQD FTOIHIA
NV1d H3aLSVIN SHAI ALNNOD 3DNVHO




Jhk & associates

APPENDIX A



(eve1s 'Aunog ‘Ao “B's) UORDIPS|N (B30 = 18001

[ v61 IIH PeY 01 GOp — W ol MyyoB
(848 92L §—10150Y ~| woy pH pey
2 69 SG-HSOIUISNt WOY L6-HS
as2 oY’ S—101 16-HS woyupsny
€L 0¥ GG-HS O LG -HS woy ujoou] 2
oiuedH aujal) 0)
col 616 nyuyos W wolj Aeger/Aisienun
8 ver ANSIOAIIN O GOV ~| WOY EL-HS
1o¥ 922'2 Ayssenun oy yoreg Woy MNyydRWARqI8Y
:r48 (1193 puBID 0} BS|OF WOY JOUIBM
gov -1 0}
£¥s 910’ BIJY O Bs|0g WOY Jejue D sulAIfeBup
Aesjopr 0}
L9¥ 165'2 BOIYD BS{Og W04 BIUBLRE/PUBID IS J/Es|og
9s¥ 2€5'2 22—-H S o11eqe) woy yoeeg
oty 18€'2 \peeg O 8OO Bs|og woy gg-HS (SY34Y HOAIHHOD 1HYNS)
9t} S¥9 2Z2-HS O oM Woy wyH esjog | uonBusWNNBY|
YIND/|e007] sJeoh g BITATTOIT SAWALDQuaoeleq weisAg |BuoUY
G598 908'F 06-HS A G—|WOY JG—HS ‘9
ogL's 219'6 plon3 o Aemymeg 060 woy g~ °g
1£6 9802'S yoeeg & 06-HS WOY 16-HS ¥
180'L 100'9 SG—U S & GO9~| WOy ZZ~HS ¢
G986 808 16-HS AGOP—| WO SE—-YHS 2 (SY3yY HOAQIHYOD 1HYWS)
¥ig'L oL¥'g TT-HS AG—-|Woycor—| ‘4 uofjejuewinnsy|
susljjBy s1eoh ¢ BIYANOg SAWALDO/sI001eq WeIsAs Aemeoly
8leAlld VIN smok g ¢86HI10B) BIBALG/OLL WY opey Juelis
ojeN!d VIN smek g LSONI1OB) 818ALG/OLL W swelsAs wje(Q opey
0jeAld VIN smeh g L8el11ij99) OJBAIY/DLL Y SIL 9(qeliod/eu oeied
918AId/V100 |6} SOt s1eeh o} Lsellljoe) 81BALd/OLL IY ©01}401U| 8J)y6A ~U|
V10016 -1 sreoh g ol w loARg preog upe|ing
V100|128 Gie smeeh g a]TR euoydeje] A108jApY Jejore))
81BALd smeeh g siejue O JuewAgdw Jjueas SX8 O B1eAld
Y100 \evi 88 g0k g §18JU8 D WeAJ/u oy IodsuR) 8X80)) |8007
V100 |92 ozv smoh 2 sajuedw o) ojqeH/OLL 1880pRORY ALYO
TIGASS USHWTo]
V.1001{8.e 001'2 sneeh g peseq-g|o — g eseyd —— JlLIV {dian)
Y100 {68t 0S0°'t smel g (jleuopiejel) esequie( | 888Yd ~ - OLL IV 0597818 (g UCIBUWIIOJU| JB|BARS]
suBleD/Y100 | 82€ ootr'z sreel g peujwislep eq o} (Dl WIUeH UOBLLIGIU) JojeAR]] wuiBold uopvWIO|
: 1ojonel) |esioNun
1800 (2,000} 180D
KaueBy ubjseq| UOpejEIsSUj| ewel] Bu|seyd/uopedo-i uopdioseq
8|q|suodsay | BujieeujBug + @Byde)| euwjl

Koy [eAe—y8ird

AHYWNIANS NOLLYVINIWITdWI WYHDO Hd
NV1d NOLLOY SHAI ALINNOO 3ONVHO




AHVANINNS NOILVINIGWITdNI WYHDO Hd

NV1d NOILOV SHAI ALNNOD IONVHO

VY100 |vez S5} SUOIB)S JOJSUBI| ¥SUBI] ‘8I0AR S QU JILN SLL NsuBi}
VY100 |}s09 6SE'E seoh Q| SO[D{L{oA BINC)~PBOX] weysAg Bupespy) ojuonoe}y
V100 | v8e SL5°) smek g Awjoe} V100 Bupsixy 181ue 5 suopmied O ysusly, .
(010 ‘esususlUjBW
‘g;@Buessed ‘uomo q)
YIDQ | ¥98 66L'Y $1e0A g S8J0IYeA 8JN0I—Pex| 4 Buiioyuop ejjyep oew Ny sNY Yews /ysusdl dqnd
86[9)|0A
maeq eos 91N 01-pexy 10j UOITBD O] B|OIYEA PEOUBAPY ysuwljl o JAY AY
128 8E8'¥ j8ul] - p 08809
2Lz 084’1 SIN ‘101UO ‘@oUBJIBAINS — £ 88BYJ
61¢ 0LL'} SUOPBOUNWWOY — Z 88BYd
901 065 5041 Wymu| — | 8sBYd
susLB) )8 SURLB DIV 201 suegeo 00,
996’ 02601 18101 26
622 122 (S| 1800] 10 AoueBe Jed Buo) |8j03 /£ $)U|] suoRUNRWW 0D
191 £68 (s.viND Aq pes.Be suoiieoon) (8101 G $106809014 OPON [8907] wwiBoig
YWD /18207 /Y smod ¢ oUs [8207] (sqnH) sepoN |suojBesqng J1LHALN |
2 (1] 16-HS @ ebe|jo) 61815 WOY 06-HS
€2 62t eBejjoD oEIS O /S-S WOy G —|
a2t ote 06-HS O G—| woy sbejj o) eyals °9
€2 6¢l sjenbey o G—|Woy 080
080 0}
oSt 0052 GG —-H'S w oy eyenbiep/oongel)/euial
66 a8ys BUIAI} O Ul WOy [HH PeYH
72 [ 4 1844 o ©AQ Woy pusly
L 26 puBIH 01 |IH pey wWoy 10Ag
S—-10
(72> 180'e PHON3 WOy uolN opy/Isiue eulAIyebulpy
(14 vie BSUIALL 08 180 4 wol) drodmenN
L 2¢6 uodmeN a pilon3 woy Jsij4/esjog
(74} 266 ujooul) 0} Bs|0g Woy JogmeH
Sie ¥61°L ujoous o sebuipy woy piongy ‘g
edioyieBurip 0)
505 108'2 uoAuR) BUY VIUBS WOY 06—-HS
06—-HS A
£9¢ gL0‘e yosveg w oy uciuey vuy wus g/ujcou]
341 266't 06-HS o yoveg woy vwjug ¥
SS 90e edioyieBuBi( o ujooul] woy Yyoeeg
ore 188't 06 —H S @& yoseg woy edioyieBusio ¢
602 19L°1 uisnj 0} WOy BS|Og W oY I8 4/es|og
L9 (72> 22-UsS ais44 woyupsn]
19 6ee 22 -4 S Oy usjog W oy BOJyY vsjog
8Ly €2e'e GG—~H 'S 0] yoreg |8 S WON Y/ L/WI8U|UnNsSe
ce F4% 224 'S 01 JeIsuwise M Wwoy yoreq |jees
091 198 22-HS O 22 -HS WOy 8A0K) Ueplep ¢
1509 |{8,000) 150D
KouaBy ubjseq| uopejelsu]| ewel] BUjSB{J/u0NEs0) uopdi|oseg
o|qjsuodsey |BuiieaujBug + [eyde)| owig

old |eAeT]—1ell]




sweisAg JueweBeuepy

Wwieyeuy /100 VIN $180A g wjeysuy 186} jsuaneRdo o)yeJ] /ysuel] pereBsiu |
Y100 | Ly £92 seohA g peqse] uondwe —eid [eubls| weysAs Ajuolg AoueBlewy
oenjwwoD
1s8) |euopesed) YIN smeel g eligon 180} |suogesedo | swelsAg saueR|(IBANS 8]IGON
j0.4U0D JBIBN
{8007 / susljjeD | ect e/ gBal ¢ epmAjunod 8I1BM)JOG aEaE / jeuBis peyesBoyuy
18007 /Y100 1802 GGL'L smol g esn apmAlunoD 40 8sBYINg 0JeMY 05 jonuog jsubig emdepy
sAemprol weoyuBis YO ‘¢
sieeng sedng / 1BWS 2
§6JBUIBYY 10P|LI0Y IRWS |
je007|298'e es'Le s1eoh ¢ BITAIAI pepeBdn umeziuonouls jeubis uoneziuosyouis [eubis
dHO / sueaed|sio'e 05.'9¢ smeh gL OPIM —3I0MIBN [ S10P1LI0D LBW S 80}} § UojmBpseAU] JUBPPIY
dHO / sue L) (ot €5 smek g 80[0YeA IV SLL YIMm B0BLIS) LOW
V100 / susijed |64 501 85804 G TAY }sUBLL YYM uopounfuco uy SLL YiIm eoejielu) (o18)
dHD / suene) (lenuue) 0211 smeel g epim ) 1onjeN Aemoely puedx3 sAemoelg o JuewAade( yonip moj eoueIee|) Juep|ou| pidey
1809 [(s,000) 180D
KouebBy ulljseg| uopejelIsu]| sllel] Bused/uopean uopdioseq
a(q{suodsey (Bujeeujdus + B ydel| esuwij

AHVIWWNNS NOLLVINIWITdNI NWVHOOHd
NV1d NOLLOV SHAI ALNNOD FADNVHO

si80] [suonwiedQ
[ suwwiBolg BujoBuQ




edioyiebugio 0)

2se 2ot'L uoiue) BUY BlUBS WOY 06~H S
06-4$S 0}
184 200'4 yoweg w oy uoAuv s BuyY HUE G/ujcou
SL1 §l6 06 ~tS @ youeqg Woy vwied ¥
8z %413 edioyieburiQ o ujcou|] wox yowey
(174} 4 4] 06 -4 S A yoveg woy edioyeBurig ‘¢
¥0l 08¢S wsn | 0} BOJYD B8|0g Wo4 18))/as|og
€e S8l 22-HS a1 1844 woy upsny
11> 691 22 -H S @ B8jog W 04 WIYH vsjog
602 09L°} GG—HS 0] Yyoveg (B WOy Y1/ 1/eBuUjwisem
13 68 22~—4'S 01 JIsUWISe M\ lWOY Youey |Wes
[0]] cry 2Z-HS O 22—-YS Woy eA0x) uspien ‘¢
L} 16 liH P8y O} GO¥ —| Woy Myiryoe
<9 €9¢ §=10150F ~) WO4 IIH peYy
9 2e SG—-HS Ol UjISN) WOY L6-HS
621 Ll S-i0l L6-YSwoyunsn)
9e %74 SG-HS A lG-HS Woyuoou ‘g
JBjue ) suAl] O3
€8 (34 4 nyiyor iy wol Aeyjep/Aysieaun
144 e Aysseaun o GOy —|WOY £L-HS
002 ZLL Aysleajun o yoweg woy Myuyoewieqe)
¥9 14415 puUBIH 0] BS]Og WOy JBLIBA
So¥—-10}
V22 90G't WOy D BS|Og WOy 10U D BulAIyRBupy
Reiyep 0y
€ee 162'} BI|YD BS|0g WOY vduevimg/puBID/IBII/ERSjOg
8ce S92’} 22-HS oj1eqey woy yoveg
Gie 261°) peeg & BOWYO BS|0G WOY2Z-HS
:1 [14] 22-HS A Jewem woy WY vsjog ‘|
sejeulel|y JOP|UO) BW G HYH #mod ~mo|
YN [ [8307] S18oA ¢ BITATST 'SWO OIqON 's eze|qitel] ‘SO S| [euely
sjuewBoeg Aemeeig Joyi10
Gle ges‘t 16-HS '9
0SS 150'e g-1'¢
862 959’1 16~HS ¥
1472 oy eZ-HS €
724 8es’t G6-US ¢
ey r29'c cov—| ‘4
TIOPIIoH TBWS
wenen smoh g BITATOY HVH Jomod Mo % SWO SIWN Aemoesly
1909 ({8,000 1900
XoueBy uBigeg| uopejeIsy|| Bweij Bujse|/uoRean uopdinseq
e|qjsuodsay |Bupeaubug + |Byden| eswjl

AHYANWNS NOLLVINIWITdWI WVYHOOHd

NV1id NOILOV SHAI ALNNOD 3DNVHO

Ajlolid (aAeTj—puodes




YAD / B307]6LL'E s2e'sl s580A 0| peujwlelep 8q of SOWL [euojBei-qng SOWJ |
suejjen |826'L oL2'ot smoh G sjuowBeg yiomeN Bujuiewey a1smyog pue sljey dwey Bupelepy duwey Jopo)d
2sv'L S90'8 sAempuoy jusogiuBis Y10
SSE'Y S61've sjpeqs pdng/ BWS
YND / 207 81904 § ETATod SAW / ALDD/ uonoeieq weishs UOREIUBLINASY| [BJ6LA
sueen | 862 209'L smoh g sjuew Beg Aemeelq Y10 SOIA/ ALD D/ siapweleq welsAs uofjejuetunIIsu| >n>>oo._m.
VYWE / [8007|seL 820'v smoeA oL sAemproy Jueoyjubis »eyio
YW9/ eoojsit'e va0'2t 85804 01 sje0qs wdng/RWs
9 2e 15 -4 o 0B6)|0D 818ls WOy 06-HS
et ¥9 869100 081§ O LG —HS WOY G|
1 4] yse 06-4S @ G—)woy ebej 0D eyEls ‘9
2l ¥9 ejenbBey Oy G—-|woy 08O
060 0}
gee 6+2'tL GS—H S W oy ajjsenbis p/ congeifeulal|
6¥ vie BUjAI O Ul woy |iH ped
9€ 102 1844 & 0AQ WOy pusip
6 :14 puBi9 0} |IIH peY woy 1eAQ
G~10}
18} 6€0't PIION T woy uoynop/ieuesn eulasyebupy
+14 el BUJAJ| O 184 4 W 04 LOdMEN
98 Silv yodmeN o pllong woy isild/es|og
1] Gly Ujoouy 0} B8|0g WoY JoqmeH
1800 [(8,000) 180D
XoueBy ubliseq| uope|elisu}| swsly Bujsey4/uopeann uopdjosaq
a|gjsuodsey |Bujiesu|Bugy + [eyde)| 8wyl

Kyiolg jeAe—puoosag

AHVAIWNS NOILVINIWITdNI WVHOO Hd
NV1id NOLLOV SHAI ALNNOD 3ONVYHO




(VLW Aosiapy |eAes]

AHYWNNS NOLLVINIWITdWI WVHOO Hd

NV1d NOLLOVY SHAI ALNNOD IDNVHO

Y100 182 8s1 s5eoh g epimAiunogy SIL Yum uoge Beju| esemios [Spowliaiu) Bl —[eey
el 629'2 smef oI IS-US "9
Ly Geo'e s;meh o) [Red I+
eLy 629'2 smeh ot 16—HS ¥
eL¥ $29'2 seeh O} Ze2-Hs 't
eLv $29'T siseh O} SS-HS 2
sejousfe |elp 529'2 siseh 0} Sor-| )
BAOAU BITAIIOT sweish s yedxy sjopluog wews|  swelsAg Loddng uoisioeq
%ﬁoﬂ 619¢ 80402 wi8eA O] sABNMpE O 0410
VLOO/ [es07|282'91 ¥84'06 seeh 0| s1004§ RANg/ WBWS
VLOO /8207 |282'91L 8%'06 8ol 0L 810p|UIOYH UBWG SUOREIIUNWW 0D ABMPROY —B|0|OA (NOISIANI) uoiieBiaeN
Y100 |Sst 262 sreeh ¢ oAl S BeQg 'SHUIT SUONBIIUNWWOY ‘A0S BIB(1 / UopeuwLOjU| B]3|YBA—Y|
vioo|or ] 8ok g uopesBeu| g 3AIH~HALNI
V120 [vor 8.1% smol g weisAg euoydeje) | uaeBeju| su ‘weisAs euoydeje .oaanu.um 0J8YSOPIH 0AROBIOW}
V100 / eleaud V/N 85004 02 peujw.elep oq o} SOJOIYBA / 8196]J BALA] JO) TAY
eo07| €6 916 s1e0A 0} »y10
Y1006} S0t smeh oL ey
dHD |92 oy sneol o} dHO
V100 |G ¥.6 seh 0} ysusgeRy 81004 9{19nd BYIO JO) TAY TAY
1809 | (,000) 380D
X3ueby ubjgeq| Uopejeisy|| swel] Bu|seyjg/uoprao uopdjoseq
o|q|suodsey |BupeauiBug| 7 (endeny| 6l

Ajoud 1eAe1—pIyL




suBjBY 103u0)
[ V1D0 / 9)eNid | e21'6€ 0S8'L12 smel 02 peujwielep oq o) ® UojESUNWWOY eXMPNgsBI|—0lYe | Juewdolerng SOAY Hoddng
1809 {(8,000) 180D
Koualy ubiseq| uopejelsuj| swely Bujseg/uonsao) uopdjnse
8|qisuodsay |BupeauyBugy + eyde)| ewjl

AHYINANS NOILVLNIWITdWI NVYHDOHd
NV1d NOLLOY SHAI ALNNOD 3DNVHO

Kyopg jeAe—yunog




|

89071/ V1D0 (1enuuB) 002 uoneinQg epimAlunon B8OUBLBIUIB I PEPBAUOD 89UBULIUIBIN 1030818
_

aeAld /Y100 {jenuus) oy uaeing epmAlunod ubjedweo eipeW | uBedwey uogew oju} 3)ang
yoddng
19207/ V100 (lsruium) 02¢ uojeing opimAunoy |  sejpueby jeool o noddng [eojuyoe) @ ye1s suopeiedQ oyjes) AsueBy
1600 [(8,000) 180D
Aouebly utijse]| uopejelIsu|| ewesd Buiseyd/uopean vopd|pseg
ajgjsuodsey | Bupeeu)bug + @lden| aungj

AHBVYWWNS NOLLYINIWIATdWI WYHDO0 Hd
NV1d NOILOV SHAI ALNNOD IDNVHO

sjoefoid Buiiqeuy



